Effect of glucose uptake on growth rate of mouse 3T3 cells.
The objective of this investigation was to determine whether the rate of glucose uptake by mouse 3T3 cells was a primary determinant of growth rate. The experimental approach was to control the rate of glucose uptake into intracellular pools by supplying this sugar at varying concentration in minimal Eagle's medium with dialyzed serum in the absence and presence of 6-deoxy-D-glucose, a metabolically inert homomorphic analog of D-glucose that competitively inhibits the uptake of D-glucose. Total hexose (D-glucose and 6-deoxy-D-glucose) concentration was maintained at the physiological concentration of 5.5 mM, in order to maintain saturation and maximum activity of the D-glucose transport system; thus the flux of D-glucose into the cell was controlled by adjusting its concentration relative to its competing nonmetabolizable analog. It was found that even when the concentration of D-glucose was reduced to 0.7 mM, one eighth of the "normal" level of 5.5 mM, and 6-deoxy-D-glucose was present in sevenfold excess (4.8 mM), conditions under which glucose uptake was reduced to 20% of that shown by cells in the presence of 5.5 mM D-glucose, and intracellular pools of glucose and phosphorylated sugars derived from glucose were reduced to approximately 14% of normal, there was not a significant decrease in growth rate. These data support the view that the rate of glucose uptake is not a primary determinant of growth rate under the usual conditions of cell culture.